Abstract: We incorporate remittances and microentrepreneurship (self-employment) into a small openeconomy business cycle model with capital and labor market frictions. Countercyclical remittances moderate the decline of households' consumption during recessions. These remittances also are used to finance the start-up costs of microenterprises that bolster households' income during economic downturns. However, the positive income effect from countercyclical remittances also leads to a decrease in salaried labor supply, which generates offsetting upward pressure on wages during recessions and adversely affects the recovery of the salaried sector. Therefore, the behavior of remittances decisively affects labor force participation and the composition of employment between nonsalaried and salaried employment over the business cycle. The model delivers labor market and aggregate cyclical dynamics that are consistent with the Mexican data.
Introduction
Migrants' remittances represent an increasingly important source of income for many developing countries. Conservative figures estimate these foreign inflows at USD$404 billion in 2013. This is equivalent to 36 percent of the total private net capital flows (including foreign direct investment, portfolio equity and private debt) to all low-and middle-income countries. 1 Particularly impressive is the growth of these flows. Accounting for less than USD$85 billion in 2000, these flows had posted an average annual growth of 12 percent during subsequent years. Remittances also are volatile and usually countercyclical as they tend to increase when recipient households face adverse economic conditions. 2 In addition, recent surveys show that the rapid surge of remittances is having a decisive impact on the dynamics of the microenterprise sector in developing countries. These migrant transfers are used increasingly to finance the start-up and operating costs of microenterprises, with potentially important effects on employment and aggregate activity.
Self-employment and microenterprise development also play a crucial role in most emerging and developing economies. The self-employed can account for anywhere between one-third to four-fifths of the labor force. Furthermore, the microenterprise sector is populated mostly by own-account workers.
These individuals often receive help from friends and family members to operate their small firms but do tend to not hire salaried workers. 3 Despite their micro scale, the self-employed are often capitalconstrained and must rely on external financing from other (larger) firms. The latter usually supply intermediate goods or capital inputs in the form of trade credit to the self-employed. Importantly, existing evidence suggests that self-employment tends to expand during recessions, particularly as people flow out of unemployment and into self-employment. Thus, self-employment often can act as a partial income 1 This group consists of 137 countries (including upper-middle income economies). Remittances represent more than 15 percent of the GDP in seven Latin American and the Caribbean economies. See Sirkeci, Cohen, and Ratha (2012) for more details. For Mexico, the world's 11th largest economy in PPP, the figure is 2.5 percent. These are conservative estimates since many remittances are transferred through informal channels that are not included in the official records. 2 While remittances tend to be countercyclical with respect to the country where recipient households live, they are generally procyclical with respect to the country where immigrants reside and generate their income (Mandelman and Zlate, 2012) . In part, this explains the 5 percent decline in remittances during the global financial crisis of [2008] [2009] . 3 See Loayza and Rigolini, 2011. protection strategy in economies where proper safety nets are either limited or non-existent.
Despite the relevance of remittance inflows and the importance of self-employment in shaping the structure of labor markets in developing countries, the macroeconomic literature has devoted little attention to either one. Moreover, to the best of our knowledge, there are no studies that link these two factors in a comprehensive environment. Our goal is to bridge this gap by incorporating them into a workhorse small-open economy business cycle model with capital and labor market frictions. These two frictions are needed to both study frictional unemployment and capture the cyclical dynamics of employment. Up to the global financial crisis of 2008-2009, we rely on Mexican data to parametrize the model and assess the model's success in capturing both the cyclical dynamics of the labor market and more standard business cycle moments. To further evaluate the validity of the model, we estimate the stochastic processes for remittances and total factor productivity (TFP) and test the model's ability to predict the behavior of the Mexican economy during the global financial crisis and its aftermath.
The results from the model indicate that the interaction between remittances and self-employment distinctively shape the dynamic behavior of the labor market in a typical middle-income country, resulting in a better fit with the data relative to existing models. In particular, in the wake of remittance fluctuations, the model can generate countercyclical unemployment, self-employment, and entry into self-employment from unemployment, as shown in the data. The model also generates volatile unemployment without generating counterfactual cyclical dynamics in labor force participation and salaried employment, a countercyclical trade balance, and volatile output and investment. We also are able to account for one key counterintuitive empirical fact that the emerging literature on remittances has had difficulty explaining. Namely, countercyclical remittances that contribute to smoothing households' consumption over the business cycle, often can lead to sharper fluctuations in output and employment. 4 Importantly, we show that alternative models that abstract from remittances, self-employment or endogenous labor market participation decisions are inconsistent with the evidence and generate counterfactual labor market dynamics. 4 We discuss the related literature in the next section.
The intuition behind our main results can be summarized as follows. A countercyclical remittance inflow triggered by an adverse productivity shock to the economy relaxes the household's budget constraint and ameliorates the contraction in consumption. Consistent with the micro evidence, the positive income effect from remittances also reduces households' overall participation in the labor market. The contraction in labor supply moderates the decrease in wages in the salaried sector, forcing firms to adjust to the adverse shock by reducing hiring and capital usage more sharply on impact, with detrimental effects on employment and aggregate activity. Thus, total output initially contracts by more relative to an economy with acyclical remittances. However, countercyclical remittances constitute additional funds that can be used to finance the start-up costs of microenterprises at the onset of the recession. Coupled with the fall in capital usage in the salaried sector, which generates an expansion in the availability of capital for self-employment ventures, remittances bolster a larger expansion in self-employment relative to an economy with acyclical remittances. Over time, the microfirms starts to operate and expand in number along with employment and investment demand. In sum, these developments contribute to deeper output recessions followed by faster rebounds-a typical fact in emerging economies and all within a context where the dynamic response of the labor market is consistent with the data. 
Modeling Approach and Literature Review
Our modeling approach consists in modifying a standard small open economy real business cycle model with a single tradable good along four fronts. First, we incorporate remittance inflows that directly affect the household's budget constraint. Second, we introduce frictional labor markets to allow for involuntary unemployment. Third, we introduce endogenous and frictional entry into self-employment from unemployment to capture microenterprise development. As explained further below, we use capital search frictions to do so. 5 Fourth, we include an explicit labor force participation margin to study the influence of remittances on household participation and labor supply decisions. context and also include migrant remittance inflows. In addition, we consider a labor force participation margin, which was not previously studied in this context.
Two sectors-the salaried and self-employment sectors-produce an identical good with two different technologies. Salaried firms use salaried labor and capital to produce. They accumulate capital and post vacancies to attract salaried workers. In addition, they decide how much capital the firm uses. The remaining, unused capital is supplied as input credit through frictional capital markets to individuals who wish to become self-employed and in charge of their own microenterprise (we use the terms small-scale entrepreneurship, self-employment, and own-account work interchangeably throughout the paper). To produce, each self-employed individual uses a single unit of matched capital from the salaried sector and an inelastically supplied unit of his own labor. Thus, the measure of capital in self-employment is also the measure of self-employed individuals. Households decide on the measure of members looking for salaried employment or self-employment ventures. They also spend resources to find capital suppliers (salaried firms) for these microenterprises. These resources are a proxy for the startup costs of microenterprise development. Importantly, we allow households to freely allocate remittance income between various uses, including consumption, the financing of startup costs for self-employment ventures, and savings.
Our paper is related to the growing literature on worker remittances, which has largely centered on the microeconomic consequences of remittance inflows. These include the negative impact on individual labor supply and labor force participation (Acosta, 2006, and Hanson, 2005) 
The Model

Households and Self-Employment
As is standard in general equilibrium labor search models, we assume a representative household with a large number of members. Household members perfectly insure each other against variation in idiosyncratic income as they pool their labor earnings. Individuals can be out of the labor force, searching for salaried employment, searching for self-employment opportunities, or working in either a self-employed situation or for an employer. The labor force is thus given by l f p t = n h S,t + n h SE,t + s S,t + s SE,t , where n h SE and n h S are the measures of self-employed and salaried workers from the perspective of the household, and s SE,t and s S,t account for those searching for employment in any of these occupations. The total measure of unemployment is defined as s t s SE,t + s S,t . In turn, total equilibrium employment is defined as n t n SE,t + n S,t , where n SE and n S denote equilibrium self-employment and salaried employment, respectively. We normalize the total population to one, so that l f p t is also the labor force participation rate, and ol f t 1 l f p t corresponds to the population outside the labor force. The unemployment rate is defined as u t s S,t +s SE,t l f p t .
The problem of the household is:
subject to the budget constraint:
where the subutility function over consumption u( ), the subutility function over salaried labor force participation h( ), and the subutility function over self-employment labor force participation g( ) satisfy
c t is household consumption, w S,t is the wage of salaried workers, b t are holdings of foreign bonds, and R t = R Φ (b t b ) is the gross interest rate, where Φ ( ) , Φ 0 ( ) > 0 is a standard portfolio adjustment cost needed to avoid non-stationarity in the stock of foreign liabilities. 7 κ ( ) captures the total resource cost of searching for capital suppliers, which may be interpreted as a startup cost for self-employment ventures with κ 0 ( ) > 0 and κ 00 ( ) 0. Each successful self-employed individual earns (z SE,t r SE,t ), where z SE,t is a sectoral productivity shock and r SE,t is the rental rate of capital for self-employed individuals. Π S,t are lump-sum profits from households' ownership of salaried sector firms. Finally, rem t represents the remittance income that households receive from emigrants residing abroad, which is taken as given by households. 8 The perceived laws of motion for self-and salaried employment are:
where ρ SE and ρ S are the exogenous separation rates for self-employed and salaried workers, respectively.
We define the probability of finding a capital supplier as p(θ SE,t ) =
, where m(s SE,t , (1
is a constant-returns-to-scale matching function that brings together the total measure of searchers looking for self-employment opportunities s SE,t and the unused share (1 ω t ) of capital k S,t from salaried firms. Capital market tightness is θ SE,t =
. For simplicity, we assume that each self-employed individual uses only one unit of capital to produce after a match with a capital-supplying salaried firm takes place. An analogous matching function m(s S,t , v S,t ) combines searchers in the salaried sector s S,t with salaried sector vacancies v S,t . The job-finding probability for a salaried searcher is p(θ S,t ) =
, and labor market tightness is defined as θ S,t = v S,t s S,t
. We assume that wages and rental rates for capital are determined via Nash bargaining. The value functions needed to characterize the optimal Nash wage and capital rental rate are defined further below.
Optimality Conditions The household's optimality conditions are characterized by a standard Euler equation:
and two participation decisions, one for salaried workers: 9
and one for self-employed individuals:
The first participation decision equates the expected marginal cost of searching for a salaried job to the expected marginal benefit, where individuals take into account the disutility cost from searching. The second participation decision characterizes the decision to become self-employed. The left-hand side equates the expected marginal cost of searching for self-employment, which includes both the resource and utility costs of searching for a capital supplier, to the expected marginal benefit, given by individual self-employment earnings net of the disutility from labor force participation as well as the continuation value of the capital relationship.
Salaried Production
Salaried firms post vacancies, v S,t , accumulate capital, k S,t , choose the share of capital used in-house, ω t , and decide on the desired level of salaried employment, n f S,t+1 . As explained above, the remaining unused share of accumulated capital, (1 ω t ) , which we label input credit, is rented to self-employed individuals through frictional capital markets. The salaried firms' maximization problem is:
where
) is the household's stochastic discount factor, z S,t is a sectoral productivity shock, and f ( ) is a standard constant-returns production function. ψ S is the exogenous flow cost of posting vacancies, i t is investment, and
k S,t is a convex capital adjustment cost. The perceived laws of motion for salaried employment and self-employment are, respectively:
is the job-filling probability for posted vacancies and q(θ SE,t ) =
is the probability of finding a self-employed individual for the unused capital.
Capital accumulation evolves as follows:
Note that the standard law of motion for capital incorporates two extra terms in its right-hand side.
The first adds the (depreciated) capital that goes back to the salaried firm when capital relationships with self-employed firms end for exogenous reasons. The second subtracts successfully matched capital that new self-employment firms will use in the subsequent period when newly matched capital becomes productive. 10 Optimality Conditions Combining first-order conditions yields a standard job creation condition:
a standard capital Euler equation (with capital adjustment costs):
and a self-employment capital supply condition:
. 10 Notice that new matches are also subject to the separation rate shock, ρ SE , before they start to produce in the next period.
The job creation condition equates the expected marginal cost of posting a vacancy to the expected marginal benefit, where the latter is comprised of the marginal product of salaried labor net of wages plus the continuation value of the salaried employment relationship. The capital Euler equation similarly equates the marginal cost of accumulating a unit of capital to the marginal benefit of doing so. Finally, the capital supply condition equates the expected marginal cost of devoting an additional unit of capital to matching -given by the marginal product of capital in the salaried sector as well as a term that captures the fact that matched capital remains in the firm until it becomes productive during the next period -to the expected marginal benefit. The latter is given by the rental rate that the salaried firm would obtain next period, the net benefit of recovering a separated unit of capital from the self-employment sector next period, and the continuation value of the capital relationship.
Wage and Rental Rate Determination
To determine the Nash wage and capital rental rates, the values to the household of having a household member in salaried employment, W S,t , and self-employment, W SE,t , are:
Similarly, the values to a salaried firm of having an additional salaried worker and an additional capital relationship with a self-employed individual are:
and
We assume free entry such that the value of salaried vacancies is zero in equilibrium. Following the literature, the wage and the rental rate of capital used in self-employment are determined via Nash bargaining. Thus, the Nash bargaining problems for the wage and the rental rate can be expressed as:
where υ S and υ SE are the bargaining powers for salaried the and self-employed workers, respectively. The threat point for salaried firms in the negotiation of the rental rate is the value of idle capital, J U,t = (1 δ).
The first-order conditions yield implicit functions for the Nash wage and rental rate:
Using the value functions for salaried workers and self-employed individuals as well as the salaried firm's value functions of having an additional salaried worker and an additional capital relationship, the resulting Nash wage and capital rental rate are given by:
Intuitively, the Nash wage depends on a combination of the marginal product of salaried labor and the disutility cost from participating in the labor market. In particular, an increase in salaried searchers puts upward pressure on wages to partly offset the rise in the utility search cost. Similarly, the Nash capital rental rate increases with sectoral productivity and decreases with a rise in self-employment searchers to partly offset the rise in the utility search cost. In addition, a rise in the capital depreciation rate puts upward pressure on the rental rate to compensate firms for the fact that if a unit of capital is matched, it remains idle within the firm until the match becomes productive next period.
Resource Constraint and Shock Processes
Total output is given by the sum of salaried output and output in self-employment, y t = y S,t + y SE,t . 11 The resource constraint of the economy is:
The sectoral productivity shocks z S,t and z SE,t follow independent standard AR(1) processes:
where ε z j t N(0, σ z j ), j = S, SE and steady-state sectoral productivities are normalized to one. 12 We assume that remittances are driven by exogenous shocks while also responding to deviations of total output from steady-state. In particular, we assume that
where rem ss and y ss denote steady-state remittances and total output, respectively. Besides responding to output deviations, remittances also are affected by an exogenous i.i.d. component, ε r t N(0, σ 2 r ). Also, note that η r > (<)0 implies that remittances are countercyclical (procyclical), and η r = 0 implies that remittances are acyclical. The exogenous innovations may reflect developments in the country in which emigrants reside, which we take as given in our framework.
Competitive Equilibrium
11 For an overview of the contribution of informality to aggregate economic activity as well as the different ways in which countries include estimates of self-employment into their national income accounts, see ILO (2013) . 12 Introducing steady-state productivity differentials (i.e., higher productivity in the salaried sector) does not change the main conclusions.
Definition (Competitive Equilibrium) Taking the set of exogenous processes ε ifi=z S ,z SE ,rg t as given, the allocations fc t , n S,t , n SE,t , θ S,t , θ SE,t , k S,t , ω t , s S,t , l f p t , y t , b t g as well as prices fw S,t , r SE,t g satisfy the economy's resource constraint, the law of motion for salaried employment, the law of motion for self-employment, the salaried job creation condition, the self-employed individuals' participation decision, the salaried workers' participation decision, the capital Euler equation, the bond Euler equation, the salaried firms' capital supply condition, the definition of labor force participation, the Nash wage and capital rental rate equations, and the definition of total output.
Model Parametrization
We use Mexico as our benchmark economy since it has quality data on remittances and high-frequency labor flows (including self-employment), which we use to assess the empirical fit of the model. The time period is a quarter.
Functional Forms
The salaried production function is Cobb-Douglas, y S,t = z S,t (n S,t )
The disutility of salaried employment and self-employment are given by
where ς, φ > 0. We assume Cobb-Douglas matching in both the labor and capital markets so that m S,t = Parameters from Literature The capital share in salaried production, α S , is set to 0.32, the subjective discount factor, β, to 0.985, and the capital depreciation rate, δ, to 0.025. The bargaining powers for salaried, υ S , and self-employed individuals, υ SE , and the associated matching elasticities, ξ S , ξ SE , are set to 0.5 (Hosios condition). 13 The adjustment cost of debt holdings, Φ, is set to 0.05. This value is small enough to not affect the aggregate dynamics while guaranteeing debt stationarity. Using evidence from Bosch and Maloney (2008) for Mexico, the separation rates for salaried workers, ρ S , and self-employed individuals, ρ SE , are 0.06 and 0.02, respectively. We assume linear capital search costs (i.e., η SE = 1). 14 The persistence of the sectoral productivity shocks, ρ z j fj=S,SEg , is set to 0.92.
Calibrated Parameters
We calibrate the remaining parameters to match specific targets for Mexico. We set the matching efficiency parameter for salaried employment, M S , to capture a quarterly job-finding probability of 0.90. 15 We set the corresponding matching efficiency parameter for self-employment, M SE , to capture a self-employment share of 0.23. We choose the common search disutility parameter, ς, to obtain a labor force participation rate of 0.60, as in the data. We set the salaried vacancy flow cost, ψ S , to obtain a per-vacancy posting cost equal to 3.5 percent of quarterly wages (Levy, 2007) . We fix the capital search cost parameter, ψ SE , to obtain a cost of searching for capital suppliers equal to 3 months of wages, which is broadly in line with the estimated average startup costs of microenterprises in Mexico (McKenzie and Woodruff, 2006). 16 We set steady-state remittances to deliver a remittance-to-output ratio of 2.4 percent (Mandelman and Zlate, 2012). Finally, we jointly calibrate the sensitivity of remittances to output fluctuations, η r , the capital adjustment cost parameter, ϕ k S , the labor supply elasticity, φ, the standard deviation of the sectoral productivity shocks, σ z S , σ z SE , and the standard deviation of the remittance shock, σ r , to match the cyclical correlation between remittances and output (-0.38), the relative volatility of investment (2.78), the cyclical correlation between output and the population outside of the labor force (-0.157), the volatility of output (2.39), the persistence of output (0.846), and the cyclical correlation of output and the current-account-output ratio (-0.47). 17 14 The results do not change if we assume convex search costs. 15 While this value is arguably higher than in the data, it yields a salaried employment share close to the one in the data (0.72) without allowing the job-finding rate to go above one. This target also implies that the steady-state unemployment rate is slightly higher than in the data. Importantly, the unemployment rate in the model is between the official unemployment rate of 5 percent and a value of 10.5 percent, which is consistent with a broader definition of unemployment used by Mexico's statistical agency, INEGI, that takes into account a measure of "partial employment." The steady-state transition rate for the self-employed is consistent with the evidence in Bosch and Maloney (2008) . The results with a lower job-finding probability are broadly in line with those presented below. Finally, we note that recalibrating the model to bring the steady-state unemployment rate to exactly match a 5 percent rate implies that the volatility of unemployment becomes implausibly high. 16 A much lower value-consistent with particular industries-does not change the main results. 17 The resulting parameter values are: η r , ϕ k S , φ, σ z S , σ z SE , σ r = 20, 3.3, 0.55, 0.138, 0.02, 0.032 . The targets using output and investment are obtained using data for 1993Q1 through 2007Q4 from the FRED database. The cyclical correlations between out- Table 1 presents some selected business cycle statistics produced by the benchmark model with countercyclical remittances and compares them against the data. 18 The model performs remarkably well along several margins. It qualitatively captures the cyclicality of aggregate employment, self-employment, unemployment, and entry into self-employment from unemployment in the data. The presence of a participation margin along with an explicit decision to enter self-employment makes this good empirical fit particularly noteworthy. This observation is important for two reasons. First, the inclusion of a participation margin in standard search models can yield counterfactual unemployment dynamics (Tüzemen, 2013) . Second, the countercyclicality of self-employment tends to put downward pressure on the cyclical correlation of the unemployment rate and makes the unemployment rate less countercyclical relative to a model with no countercyclical self-employment. Furthermore, the model is able to generate a relative volatility of the unemployment rate higher than one while preserving its intrinsic countercyclicality, which can be challenging to obtain in standard search models (see Shimer, 2005 , and Tüzemen, 2013, for a discussion). The most important shortcoming of the model lies in the relative volatility of consumption, which is well below its empirical counterpart. This result is in line with those in other studies (see, for example, Durdu and Sayan, 2010) and stems partly from the countercyclical nature of remittances. As previously discussed, many microeconomic studies show that countercyclical remittances serve as an insurance mechanism and ultimately smooth households' consumption over the business cycle. However, in our parsimonious model, we abstract from other channels that can potentially increase the volatility of consumption instead (e.g., financial frictions and trend growth shocks, among others). 19 put and remittances and output and the current-account-output ratio are from Durdu and Sayan (2008) . The cyclical correlation of output with the population outside the labor force is from Bosch and Maloney (2008) . 18 We log-linearize the model around the non-stochastic steady-state and use a first-order approximation to the equilibrium conditions. The model is simulated for 2100 periods. We discard the first 100 periods and apply the Hodrick-Prescott (HP) filter with smoothing parameter 1600 to extract the cyclical component of the series and compute second moments. 19 In addition, Restrepo-Echavarria (2014) shows that if the informal economy is poorly measured, the model can generate high volatility of measured consumption even though actual consumption is not nearly as volatile.
Results
Moments
To highlight the importance of including both self-employment and labor force participation, we compare the benchmark model to three alternatives, shown in Table 1: (1) a model with no self-employment and no labor force participation margin, (2) a model with labor force participation margin but no selfemployment, and (3) a model with self-employment but no labor force participation margin. These alternative specifications perform worse than the benchmark model. In particular, while the model with labor force participation and no self-employment does generate a relative volatility of unemployment higher than one, as in the data, it fails to generate countercyclical unemployment. 20 The versions of the benchmark model without a labor force participation margin generate substantially lower unemployment volatility, and more importantly, under the presence of remittance fluctuations, they generate procyclical unemployment. In contrast, the benchmark model is able to generate a cyclicality of unemployment, labor force participation, and self-employment which are consistent with the data. In addition, the benchmark model captures relatively well the cyclicality of aggregate employment and outperforms all the alternative specifications. Thus, the combination of self-employment and labor force participation is key for generating the correct cyclical behavior of unemployment. This is important to highlight since we do not need on-the-job search or other alternative mechanisms proposed in the existing literature to obtain a factual cyclical correlation for unemployment.
Countercyclical remittances that respond to output deviations also play a decisive role in the model's empirical fit. Table 2 compares the benchmark model to the same model under alternative calibrations:
(1) remittance fluctuations are only determined by exogenous shocks, η r = 0, σ r > 0, and (2) remittances are constant, η r = 0, σ r = 0. As the results illustrate, assuming either stochastic remittances or constant remittances yields counterfactual correlations for aggregate employment, unemployment rate, labor force participation, and the current-account-output ratio. 21 For robustness, we also show that the results remain qualitatively identical if we assume that the parameters that determine the behavior of TFP and remit-tances are estimated outside of the model (see Section 5 for more details). 22 A similar comment applies if we assume a higher share of steady-state remittances (10 percent of output versus 2.4 percent calibration) as observed in many other developing countries. 23 
Impulse Response Functions
Negative Salaried Productivity Shock Fig. 1 shows the impulse response functions to a negative shock to salaried productivity in the benchmark model with countercyclical remittances and an alternative scenario with acyclical remittances (i.e., no response of remittances to output fluctuations). 24 First consider the latter case where remittances do not respond to a contraction in output (refer to the solid-red line with markers). The decrease in sectoral productivity reduces salaried wages (not shown), which in turn leads to a fall in the value of salaried employment and hence a contraction in the measure of salaried searchers. Firms post fewer vacancies, leading to a reduction in hiring. As households' disposable income decreases, consumption demand falls. In this adverse scenario, the salaried firms' reduced hiring induces them to reduce their capital usage and decrease investment. Labor force participation increases despite the fall in salaried wages (and hence the incentive to look for salaried employment) mainly because of the growth of self-employment searchers. 25 Indeed, households are induced to search for employment to compensate for the fall in disposable income (enhanced by the lack of unemployment insurance). In other words, at the household level, the negative income effect dominates the substitution effect arising from lower salaried wages so that labor force participation increases. As the recession hits, the opportunity cost of sending individuals to search for self-employment opportunities decreases and household 22 Specifically, for the calibration in Column 6 of Table 2 , we regress HP-filtered log TFP on its lag, and regress HP-filtered log remittances on HP-filtered log real GDP. This yields the shock processes for TFP and remittances as well as the parameters that determine the persistence of TFP and the response of remittances to output movements. Naturally, this calibration assumes a single aggregate productivity shock since we do not have high-frequency series on sectoral TFP. 23 Increasing the steady-state remittance-to-output ratio while keeping all other parameters constant keeps the employment shares constant, increases consumption, and reduces the labor force participation and total output in the stationary equilibrium. Finally, we can show that all these results hold when we assume that both the salaried and self-employment sectors are subject to the same productivity shocks. Results are available upon request. 24 The model with η r = 0 and σ rem > 0 is not recalibrated. We simply take the benchmark model and shut down the effect of output deviations on remittance movements. 25 Note that both salaried employment and self-employment are state variables, so the adjustment in labor force participation in the period of the shock comes from the change in the measure of searchers and not from the measure of salaried and self-employed workers.
devote more resources to searching for capital needed to send household members to self-employment.
Self-employed individuals further benefit from cheaper input credit as the salaried firms' reallocation of capital towards self-employment (via a decrease in capital usage within the firm) puts downward pressure on self-employment capital rental rates (not shown). In sum, an expansion of self-employment in recessions serves as a cushion during a recession. The increase in self-employment searchers, however, more than offsets the fall in salaried searchers, which ultimately generates a rise in unemployment at the onset of the recession.
Countercyclical remittances play an important insurance role in our benchmark model (refer to the dashed-blue line). While these foreign transfers widen the trade deficit, they actually translate into a current account surplus since these financial inflows are categorized as a positive current transfer in the balance of payments. 26 Remittances relax the household's budget constraint, reducing the contraction in consumption that takes place at the onset of the downturn. They also allow for members to forego their participation in a labor market with lower salaried wages. The change is mainly due to a larger reduction in the measure of salaried searchers and stands in contrast to the case with acyclical remittances, where participation actually increases. 27 Indeed, the remarkable decrease in salaried searchers leads to a very brief decline in unemployment on impact. 28 The contraction in salaried labor supply, however, lessens the decrease in salaried wages, affecting the profitability of salaried firms that are forced to adjust to the negative productivity shock by reducing hiring (vacancy postings) more sharply. This ultimately leads to an increase in unemployment. 29 This behavior of the salaried sector results in a deeper contraction of output on impact. As the shock subsides, however, the economy recovers more vigorously. The self-employment sector plays a decisive role in the recovery. Consistent with the evidence, remittances allow households to devote more resources 26 See Acosta et al. (2009) for details. 27 Put differently, at the household level and for total labor force participation, the substitution effect dominates the income effect for salaried employment when remittances are countercyclical. 28 This is consistent with existing search models that introduce a participation margin (see, for example, Tüzemen, 2013). 29 The response of salaried vacancies is qualitatively similar to the response of salaried searchers, whereby salaried vacancies contract by more when remittances are countercyclical. We do not show the response of salaried vacancies for expositional purposes.
to finance their self-employment start-up outlays (i.e., the household search costs for capital suppliers).
Countercyclical remittances also dampen the initial fall in investment. As the self-employment sector expands, salaried firms can rent out more of their existing capital stock to the self-employed. In addition, as labor force participation declines and more individuals select self-employment, firms substitute labor for capital. In summary, while countercyclical remittances cushion the fall in consumption and investment during downturns, they generate sharper fluctuations in total output and unemployment. Despite that self-employment does not have a large direct effect on macro aggregates, the inclusion of this employment state is crucial in capturing the cyclical dynamics of unemployment. This is in line with the results in Table 1 . In essence, self-employment introduces a trade-off in the household's labor force participation decision that effectively limits the contraction in participation relative to an economy with no self-employment margin. This aligns the response of total labor force participation with the data, and coupled with the response of salaried vacancies, it shapes the response of unemployment to shocks in a way that is consistent with the evidence. Fig. 2 shows the impulse response functions to a positive exogenous innovation to remittances that relaxes the household's budget constraint. As before, remittances inflows are partly used for household consumption and also are used to finance the start-up costs of self-employment.
Positive Remittance Shock
On impact, the household reallocates household members away from salaried search and toward selfemployment search. Therefore salaried firms reduce their capital usage and reallocate resources from the salaried sector to the self-employment sector. Frictional unemployment temporarily increases as household members transition from one job to another. This also results in a transitory production disruption that leads to a temporary decrease in aggregate output. Noticeably, remittances foster salaried firms' investment expenditures. Two factors can rationalize this. First, households substituting salaried searchers for self-employment searchers puts upward pressure on wages, inducing firms to substitute labor for capital. Second, as micro-enterprises increase in number, the demand for capital suppliers also increases.
There is a long standing debate in the self-employment literature on whether "push" or "pull" fac-tors better characterize this phenomenon. 30 This discussion is worth putting in the context of our model.
In Fig. 1 , we mentioned that in response to a negative productivity shock, firms posted fewer vacancies, lowered salaries, and reduced capital usage. Some household members were thus "pushed" into self-employment. Even though these new entrepreneurs had relatively low labor productivity, the poor prospects in the salaried sector and the lower capital rental rates in self-employment increased the incentive to become self-employed. In contrast, a "pull" factor describes the expansion in self-employment that arises from a positive remittance shock, as the increase in self-employment occurs in tandem with increasing salaried wages.
Negative Self-Employment Productivity Shock Fig. 3 compares the response of the economy to alternative productivity shock specifications. The thin-blue line depicts a negative salaried shock (as described in Fig. 1 ). The thick-red line depicts a negative productivity shock to the self-employment sector. The dashed line depicts an aggregate (symmetric) negative productivity shock affecting both sectors. It is worth noting that the impulse responses to an aggregate (symmetric) productivity shock are remarkably similar to the ones describing the response of a salaried sector productivity shock. This is because the salaried sector accounts for a majority of aggregate economic activity, so that the response of salaried output effectively drives total output. This also explains why productivity innovations in the self-employment sector have limited impact on macro aggregates. The self-employment sector, however, plays a non-negligible role in affecting labor market dynamics and significantly impacts households' employment outcomes. 31 The impact of a negative productivity shock to the self-employment sector is more distinctive. All else equal, this shock reduces the capital rental rate that salaried firms receive from capital relationships, which pushes salaried firms to reduce the supply of capital to the self-employment sector. The adverse shock also reduces the incentive to search for self-employment, which ultimately generates a contraction in self-employment and also in total labor force participation. Salaried firms, however, keep more of their capital in-house, which raises the productivity of salaried workers. This pushes firms to hire more workers and accumulate more capital and pushes households to reallocate searchers towards salaried employment.
Due to these offsetting effects on sectoral employment groups, the response of aggregate output and consumption is negligible. In summary, these results are consistent with the existing evidence suggesting that the salaried sector accounts for most of aggregate economic activity, while microenterprises play a more relevant role on the employment margin (Busso, Fazio, and Levy, 2012; Busso, Madrigal, and Pagés, 2012).
The 2008-2009 Global Financial Crisis in Mexico
To provide additional evidence on the validity of our framework, we explore whether the model can . We also observe a spike in both unemployment (rate and levels) and remittances inflows. The model naturally mimics the dynamics of remittances and 32 Since we cannot obtain sectoral TFP series from the data, we only allow for a single aggregate productivity shock that affects both self-employed and salaried firms in the model. We follow Meza et al. (2014) and assume a Cobb-Douglas production function where aggregate TFP is defined as A = Y/(K α L 1 α ). The capital stock is constructed using the perpetual inventory method. Labor is the sum of all the personnel employed (including independent contractors), and output is value added, where gross and intermediate output are deflated using the manufacturing producer price index (PPI) and intermediate goods deflator, respectively. The industrial survey from the Mexican statistical agency INEGI, the Encuesta Industrial Anual (EIA), is the original data source. Due to data limitations, we only use data from the manufacturing sector in the computations.
TFP and is successful in capturing the overall behavior of output and investment during this period (refer to the solid line). 33 As discussed above, the model cannot capture the volatility of consumption. The labor force participation in the model is qualitatively consistent with the data (although not quite as volatile as shown in the data). More importantly, the model does remarkably well in capturing the behavior of unemployment after 2008. This is worth highlighting since our framework abstracted from endogenous separations and demand shocks (which can often play an important role in fitting the data properly).
To keep these results consistent with the simulation results above, in Fig. 4 , the persistence of the autoregressive specification for both the TFP and remittance shocks as well as the sensitivity of remittances to output deviations are assumed to be the same ones that we calibrated in Section 3. As an additional robustness check, we also consider the same experiment but used estimated parameters for the TFP and remittance processes. These estimated values are directly obtained from the regressions used to extract the TFP and remittance residuals that feed the shock processes in our model setup as opposed to being calibrated to match particular second moments in the data. The outcome from this alternative experiment 
Conclusion
Remittances and self-employment represent an important source of income for households in developing countries. Several microeconomic studies have highlighted the role of remittances in labor supply decisions, including participation in the labor market and more recently investment in microenterprise development. Other studies have documented the importance of self-employment in shaping the structure of labor markets in many developing countries as well as its distinct cyclical pattern relative to salaried employment. The macroeconomic literature on remittances has focused on the role of these flows in either reducing or exacerbating aggregate fluctuations, reaching little consensus, but has paid little attention to employment decisions and the cyclical behavior of the labor market. In this paper, we attempt to bridge the gap between the micro evidence and the macroeconomic literature on remittances. We build a business cycle model with frictional capital and labor markets to analyze the implications of remittance fluctuations for labor market and aggregate dynamics. We offer a novel environment that incorporates frictional salaried employment, a participation margin, and endogenous and frictional entry into selfemployment, all of which capture important margins at the micro level. Importantly, the model allows us to study the effects of remittance inflows on unemployment dynamics in a tractable way.
We show that the model captures various salient business cycle and labor market facts remarkably well, including the procyclicality of labor force participation and the countercyclicality of self-employment, entry into self-employment from unemployment, unemployment, and the current account. The model successfully generates higher unemployment volatility relative to standard search models while maintaining the countercyclical behavior of unemployment. We also find that, while countercyclical remittances limit the contraction in consumption after a downturn and initially reduce unemployment, they can also generate sharper output and unemployment fluctuations, which is consistent with the evidence.
The participation margin, combined with the behavior of remittances and the response of self-employment, plays a key role in explaining the model's success in matching particular stylized facts about the business cycle while capturing the cyclical dynamics of the labor market. Importantly, the model is able to reconcile seemingly opposing views in the literature regarding the consumption smoothing role of remittances and the potentially adverse impact of these flows for aggregate volatility. We show that the model performs well in capturing the behavior of investment, output, participation, and unemployment in Mexico during the 2008-2009 global financial crisis. This suggests that this stylized model can be a suitable laboratory that successfully captures important margins highlighted in the micro literature on remittances and can be used to study the aggregate effects of remittance fluctuations in a more comprehensive environment. Note: See the manuscript for additional details.
